Direct determination of chlorpyrifos and its main metabolite 3,5, 6-trichloro-2-pyridinol in human serum and urine by coupled-column liquid chromatography/electrospray-tandem mass spectrometry.
A rapid and sensitive automated coupled-column liquid chromatography/electrospray tandem mass spectrometry (LC/LC/ES-MS/MS) method has been developed for the quantitation of chlorpyrifos and 3,5,6-trichloro-2-pyridinol (TCP) in both human serum and urine. Human serum was first protein precipitated with acetonitrile, while urine was directly injected into the coupled-column system. A 10 microL aliquot was then analyzed using as first separation column a Discovery C18 5 microm 50 x 2.1 mm; the fraction containing the analyte was transferred on-line to the second column consisting of a ABZ+ 5 microm 100 x 2.1 mm, which was connected to the electrospray source (Z-spray) of a Quattro LC triple-quadrupole instrument. Chlorpyrifos was detected in positive ion mode using four multi reaction monitoring (MRM) transitions while TCP was measured in negative ion mode using three pseudo-MRM transitions. The clean-up performed by the coupled-column approach avoids the use of an internal standard for the correct quantitation of both analytes, and the highly automated procedure renders a sample throughput of more than 100 samples per day. Both compounds can be determined using the same set-up, the only difference in the procedure being the composition of the first mobile phase. The method has proved to be fast, reliable and sensitive, yielding calibration curves for both analytes with correlation coefficients greater than 0.9995. The repeatability and reproducibility at 5 and 50 ng/mL was lower than 8%. The accuracy and precision were evaluated by means of recovery experiments from fortified serum (5-50 ng/mL) and urine (1-10 ng/mL) samples, obtaining satisfactory recoveries for both compounds (87-113% in serum, and 98-109% in urine), with coefficients of variation (CVs) less than 10%. The detection limits were similar for chlorpyrifos and metabolite: 1.5 ng/mL in serum, and 0.5 ng/mL in urine, where no sample handling took place. The validated procedures provide excellent tools for the specific assessment of occupational exposure to the organophosphorus pesticide chlorpyrifos, throughout the analysis of both human serum and urine, and it is more selective and sensitive than the current assay based on the measurement of the decrease in the cholinesterase activity.